Unseeded Inertial Cavitation for Enhancing the Delivery of Chemotherapies: A Safety Study.
Acoustic cavitation can improve local drug delivery in tumors. Without injected external nucleation agents, initiating inertial cavitation requires high negative pressures, which can lead to biological damage. In the present study, unseeded inertial cavitation was obtained in vivo using confocal beams, and the effect of these exposure conditions was assessed on drug structure and activity, shallow tissues and growth of breast tumors. No change was observed in the structure and cytotoxicity of doxorubicin. Experiments were conducted on healthy rats, exposing the thigh and abdomen. Histologic analyses at 72 h and 2 weeks post-treatment demonstrated a modest impact on tissues. Syngeneic 4 T1 breast tumors in mice were sonicated. Immunohistochemical analyses showed that ultrasound did not impact vascular density, proliferation and apoptosis of cancer cells. In addition, ultrasound did not negatively modify cancer cell spreading to the lungs and bone marrow. This provides evidence that these particular parameters can be used safely in vivo.